Introduction: Laparoscopic total gastrectomy (LTG) has been widely performed
Introduction
Gastric cancer (GC) is the fifth most common malignancy around the world and the third leading cause of cancer death, after lung and liver cancer, in both sexes (1) . About half of the total cases have occurred in eastern Asia, especially in China. (2) . Moreover, the highest estimated mortality rates have also been observed in this region (14.0 per 100 000 in men, 9.8 per 100 000 in women) (1) .
First reported by Kitano et al. in 1994 (3) , laparoscopic gastrectomy has become the routine treatment for early GC because of its remarkable advantages, such as faster postoperative recovery, shorter hospital stay, and a better quality of life (4, 5) . Improvements in surgical techniques and laparoscopic instruments have made laparoscopic total gastrectomy (LTG) a safe and feasible option for the treatment of GC in the upper or middle third of the stomach (6, 7) .
In spite of numerous publications on single institutional experiences or nationwide multicenter trials of LTG individually in China, Korea, and Japan (8) (9) (10) (11) , the current status of this surgical approach has rarely been investigated collaboratively by all three countries. Therefore, we surveyed surgeons experienced in LTG from China, Korea, and Japan on issues of surgical indication, operation team, laparoscopic instruments, and operative procedures
Materials and Methods

Questionnaire survey
The survey on LTG was conducted in Shanghai, China, on 5 March 2016 as a section of the 11th China-Korea-Japan Laparoscopic Gastrectomy Joint Seminar. Experts in LTG from China, Korea, and Japan were asked to complete an questionnaire that included a total of 32 questions on baseline characteristics (4 items), surgical indication (1 item), operation team (2 items), laparoscopic instruments (4 items), and operative procedures (21 items) .
The baseline characteristics section collected information related to the nationality and age of surgeons, the number of gastrectomy cases performed for GC per year, and the percentage of laparoscopic cases performed (out of all gastrectomies). The current indication for LTG was investigated in the surgical indication section, while the grade (status) of the assistant and scopist was discussed in the operation team section. The laparoscopic instruments section asked about the scope usually used, the main energy device, and the preferred grasper during LTG. The operative procedures section focused mainly on the routine practice for LTG, including trocars and mini-laparotomy wound, reconstruction method, esophagojejunostomy (E-J stomy) method, jejunojejunostomy (J-J stomy) method, and reinforcement of anastomosis and duodenal stump.
Data collection
The completed electronic questionnaires were retrieved by the Seminar Committee. Surgeons' names and institutions were not registered in this survey. Complete data were entered into EpiData 3.1 software (freeware available at www.epidata.dk; EpiData Software, Odense, Denmark).
Statistical analysis
All statistical analyses were performed by SPSS 13.0 (IBM, Chicago, USA). Categorical data were expressed as frequency distributions and/or percentages, and Pearson's χ 2 test or Fisher's exact test was used to determine the intergroup differences. Two-sided P-value <0.05 was considered statistically significant.
Results
Responses were collected from 67 of 72 participants (93.1%). Sixty-five responses were deemed valid; two were missing 15% of their answers or provided inconsistent answers and were therefore considered invalid.
Thirty-five of the valid respondents (53.8%) were from China, 18 (27.7%) were from Korea, and 12 (18.5%) were from Japan. Just over half of the respondents (50.8%) were in their 40s; only one respondent (1.6%) was over 60 years old. The number of gastrectomy cases performed per year was significantly affected by the age of surgeon (χ 2 = 27.198, P = 0.001, Fisher's exact test). The baseline characteristics were compared among the three countries (Table 1) , and the results showed no significant differences except for the percentage of laparoscopic cases performed. 
With regard to trocars and mini-laparotomy (Table 3) , the five-trocar method was the most popular option for LTG in all three countries. Single-port LTG was only performed routinely by one Korean surgeon. Most participants from Korea and Japan performed vertical transumbilical mini-laparotomy (3.0-5.0 cm) to retrieve specimens and to accomplish anastomosis, if necessary. In contrast, more than 60% of Chinese surgeons performed vertical subxiphoid mini-laparotomy, which requires a larger wound (5.1-7.0 cm). A plastic bag with or without wound protector was commonly used by Chinese and Korean surgeons to retrieve specimens, whereas 40.0% of Japanese surgeons took no specific protective measure (χ 2 = 11.165,
For reconstruction during LTG (Table 4) , 46 participants (73.0%) preferred intracorporeal reconstruction. Almost all of the surgeons who performed extracorporeal reconstruction were from China (χ 2 = 12.717, P = 0.000, Fisher's exact test). Surgeons preferred antecolic anastomosis during Roux-en-Y E-J stomy. There was no significant difference between the three countries regarding the use of a linear or circular stapler for E-J stomy; both linear staplers (53.8%) and circular staplers (42.1%) were widely used. Unlike E-J stomy, J-J stomy was more often conducted extracorporeally (67.7%), in which case a linear stapler (86.4%) was usually selected. Nevertheless, Korean surgeons had different opinions with other surgeons regarding the size of the linear stapler for J-J stomy (χ 2 = 13.375, P = 0.000, Fisher's exact test).
Thirty-five participants (15 from China, 13 from Korea, and 7 from Japan) who used linear staplers for E-J stomy were analyzed in linear stapler subgroup (Table 5 ). Although Chinese surgeons had different opinions regarding linear stapler size, they still preferred a blue stapler for E-J stomy, as did the Korean and Japanese surgeons. Almost half of the respondents (48.6%) closed the common entry after E-J stomy by hand-sewing with a barbed suture. The circular stapler subgroup included 28 participants (18 from China, 5 from Korea, and 5 from Japan). All surgeons in this subgroup selected a 25-mm circular stapler to perform E-J stomy. However, a variety of methods or instruments were adopted to prepare the esophageal stump LTG surgical procedures, other than reconstruction, were also investigated in this survey ( Table 6 ). The jejunal limb was most frequently prepared in the classic way (58.9%), which means vascular division under direct vision through a mini-laparotomy. Other options included blind intracorporeal division of the jejunal mesentery with an energy device or stapler (12.5%), jejunal sacrifice without mesentery division (19.6%), and other methods (8.9%). Among all participants, 45.8% never performed reinforcement after E-J stomy; this rate was much higher among Japanese surgeons (72.7%), but there was no significant difference. The majority of Korean surgeons (55.6%) chose not to reinforce the duodenal stump. In contrast, this reinforcement was regarded as routine 
Discussion
The Seminar Committee carried out this survey to study the current practice of LTG in China, Korea, and Japan, where this surgical approach has been widely performed and intensively researched. The responses from Chinese, Korean, and Japanese surgeons showed a remarkable homogeneity on issues related to laparoscopic instruments and surgical procedures. Most of their responses were predictable and expected. However, the differences between these three countries led to some controversies regarding LTG, and these were the main subject of the 11th China-Korea-Japan Laparoscopic Gastrectomy Joint Seminar.
A parallel survey on laparoscopic gastrectomy was conducted in 2012; respondents included 14 Korean surgeons and 10 Japanese surgeons who attended the Korea-Japan Laparoscopic Gastrectomy Joint Seminar, the precursor of the China-Korea-Japan Laparoscopic Gastrectomy Joint Seminar (12) . In both the 2012 and 2016 surveys, the responses from Korean and Japanese surgeons showed that they used similar indications for laparoscopic gastrectomy. Many Chinese surgeons have expanded the indication for LTG to stage III or IV cases; this is likely because of the epidemiology of GC in China, where patients tend to present at a later stage (13) . Despite this, the safety and feasibility of LTG for advanced GC needs to be confirmed by an ongoing multicenter, prospective, clinical trial, such as the KLASS trial (14) .
Although a flexible scope was considered helpful in SILS (15, 16) , its advantages over rigid scopes have not been proven in LTG. Japanese surgeons have easier access to flexible scopes because Olympus®, a Japanese company, is the main manufacturer of them. This might explain why they use this device more frequently than Chinese and Korean surgeons do. As single-port LTG has been performed in only a limited number of cases at some institutions (17) (18) (19) , the value of a flexible scope in this type of surgery still needs to be investigated. Several publications have confirmed that a 3-D HD scope offers a shorter learning curve for laparoscopic skills than a 2-D HD scope does (20) (21) (22) , but the advantages of a 3-D HD scope in LTG have not been proven in clinical trials (23) . Some Chinese researchers have even worried about the difficulty of adapting from a 2-D scope to a 3-D version (24) .
The choice of energy device and grasper for LTG depends on surgeon preference in part because there is a lack of solid evidence showing the superiority of one instrument over another. A Korean team indicated that, relative to an ultrasonic device, a bipolar device could bring more advantages to operation time, degree of postoperative pain, time to drain removal, and length of hospital stay (25) . Still, an ultrasonic device has been widely used in laparoscopic radical gastrectomy (26, 27) . The device for specimen extraction after LTG has rarely been discussed in existing publications. Although a plastic bag (with or without a wound protector) is usually adopted to reduce the risk of wound-site recurrence, some surgeons have questioned its validity and effectiveness (28) .
The differences in location and size of mini-laparotomy between China and the other two countries were predictable given that a large proportion of the Chinese surgeons prefer extracorporeal reconstruction for Roux-en-Y E-J stomy. To perform this anastomosis extracorporeally, a vertical subxiphoid mini-laparotomy with enough length is indispensable (29) . Although intracorporeal E-J stomy has been proven to be feasible and have reasonable short-term outcomes (29, 30) , its application prospects in China are doubtful because of the extra cost of special devices (e.g. OrVil TM ). Therefore, pure hand-sewing intracorporeal anastomosis is still used by some Chinese institutions with satisfactory results (31) .
The type of stapler used for E-J stomy has always been a controversial topic. Linear staplers and circular staplers perform comparably during LTG (31) (32) (33) (34) . Supporters of each stapler have their arguments and evidence, but there is no agreement according to our survey. Some surgeons expect technical innovations to occur that will provide a safer method than either stapler for E-J stomy (35) . Stapler size has never been discussed by studies focusing on linear staplers for E-J stomy or J-J stomy. It is hard to explain why Chinese surgeons prefer a 60-mm stapler, whereas Korean and Japanese surgeons use a 45-mm stapler. With regard to a purse-string suture with a 25-mm circular stapler, both hand-sewn and device-assisted sutures have already been introduced, but their performance has rarely been compared in a prospective way (34, 36, 37) .
According to a US research team, reinforcement after E-J stomy with biological material seemed to be helpful in decreasing the incidence of E-J anastomotic leak and stricture (38) . However, this was a retrospective, uncontrolled study, so this single institution's experience provided lowgrade evidence. A systematic review concluded that biological materials are a promising prospect for anastomotic reinforcement in gastrointestinal anastomosis (39) , but this needs to be further investigated in well-designed prospective studies on LTG. The discussion on reinforcement of the duodenal stump to prevent duodenal stump fistula has been ongoing for decades in both conventional open surgery and laparoscopic gastrectomy. An Italian study reported that the absence of manual reinforcement was a risk factor associated with duodenal stump fistula (40) . A Korean team generated a flowchart to evaluate the risk of duodenal stump fistula after laparoscopic gastrectomy, and they also introduced a new reinforcement method with an absorbable reinforcement felt and a fibrin sealant (41) . The closure of Peterson's space has been discussed more frequently in literature on laparoscopic Roux-en-Y gastric bypass. Some US surgeons found no significant difference in the incidence of Peterson's hernia regardless of whether the defect was closed (42) . Another US study showed a decreasing occurrence of internal hernia in patients without formal closure of the defects but in whom bioabsorbable glycolide copolymer staple-line reinforcement was applied to the edges of the cut mesentery (43) . However, it is questionable whether same results could be acquired in LTG for GC because a significant percentage (>50%) of excess body weight loss itself is a risk factor for internal hernia in laparoscopic Roux-en-Y gastric bypass (44) . Japanese surgeons' preference for closing the mesenteric defect is based on retrospective studies (44) (45) (46) , as our survey indicated.
Our survey had several strengths. Firstly, participants were from three East Asian countries in which studies on LTG have been widely conducted in recent years. Secondly, the lack of multinational cooperation on LTG studies makes this survey an initial attempt at comparing practices among China, Korea, and Japan. Thirdly, the response rate was high, and invalid copies were ruled out before analysis began. Fourthly, 65 respondents were included so this sample size makes intergroup comparisons feasible and reasonable. Finally, items in our survey involved almost every aspect of LTG, giving us a thorough understanding of the current practice of this surgical approach.
Despite the strengths, the limitations of our survey should not be ignored. Firstly, there are two types of LTG that differ according to reconstruction method: laparoscopy-assisted total gastrectomy and totally laparoscopic total gastrectomy. We failed to analyze results separately according to each method because of the limited sample size in these subgroups. Secondly, the proportion of missing values was relatively high for some items, including "If you use circular stapler, how do you prepare the esophageal stump (e.g. purse-string suture)?" and "How do you prepare the jejunal Roux-en-Y limb?," which made these results unreliable and hard to analyze. Thirdly, the questionnaire did not ask for additional information from respondents beyond the Multiple choice questions. For example, some participants indicated that they used different reconstruction methods for LTG and open laparoscopy surgery, but we do not know the nature of these differences.
Despite the limitations, the results of this survey provide a great deal of information on current LTG practice in China, Korea, and Japan. The information can be regarded as either an important reference tool on clinical practice related to LTG to treat GC, or a valuable source of inspiration to design and perform further studies on this surgical approach. Moreover, with the success of this survey, surgeons from China, Korea, and Japan will definitely be willing to work collaboratively on a study of laparoscopic gastric surgery as well as other surgical issues.
